Understanding Deliveries to Towers in Melbourne  by Thompson, Russell G. & Flores, Guillermo
 Transportation Research Procedia  16 ( 2016 )  510 – 516 
2352-1465 © 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of Green Cities 2016.
doi: 10.1016/j.trpro.2016.11.048 
Available online at www.sciencedirect.com
ScienceDirect
2nd International Conference "Green Cities - Green Logistics for Greener Cities",  
2-3 March 2016, Szczecin, Poland 
Understanding deliveries to towers in Melbourne 
Russell G. Thompsona*, Guillermo Floresa 
aThe University of Melbourne, Department of Infrastructure Engineering, Melbourne School of Engineering, Parkville 3010, Australia  
Abstract 
Due to rising levels of urbanization and the growing number of towers in cities, there is a need to better understand the current 
performance of unloading/loading facilities in towers and explore opportunities for improving the sustainability of distribution. 
This paper presents analysis from surveys conducted at an office tower in Melbourne, Australia. The arrival and duration patterns 
of delivery vehicles are presented. Suggestions for enhancing the monitoring of unloading/loading facilities as well as improving 
their performance are also provided. 
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1. Introduction 
Many cities are experiencing a growth in the number of towers that is presenting many challenges for sustainable 
distribution. Towers are defined here as high rise buildings higher than 150 metres. Currently there are 32 towers in 
the City of Melbourne (The Skyscraper Center, 2015) and 41 more towers have either been proposed, are being 
constructed or have been approved for construction. 
Towers can be classified by their purpose or main activities conducted within them. Common broad purposes for 
towers are office, residential and hotel. Some towers have a mixed use, for example a combination of retail and 
office. The demand for deliveries to towers can often be greater than a block or precinct due to the intensity of 
activities occurring within them. Towers can be considered mini-urban centres due to the high density of activities 
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occurring within these building. Shippers, carriers, receivers, residents, administrators and the managers of towers 
facilities are considered to be key stakeholders in deliveries to towers. 
Towers present numerous challenges for goods deliveries in terms of efficiency and safety. Often there are 
limited facilities for unloading and loading vehicles that can lead to considerable delays for carriers. When loading 
docks are fully utilised, vans and trucks often park in nearby streets or queue near entrances that can add to local 
traffic congestion. 
Loading docks are typically located within buildings in an underground loading facility. The physical design of 
loading docks as well as the management of these facilities recognized as having an important role in influencing the 
functionality of loading facilities (Pivo, et al., 2002). Insufficient number of unloading/loading bays or docks has 
also been recognized as contributing to inefficiencies (TRB, 2012). 
There is currently a lack of knowledge about the utilization and operational performance of unloading and loading 
facilities in towers. Undertaking surveys in loading docks is often challenging due to security concerns, the long time 
periods to be covered as well as the geographic area to be monitored. Delivery times can vary considerably and 
depends on a number of factors, including the type of vehicle, its equipment, loading bay conditions and the size of 
the delivery (Lewandowski, 2014). 
This paper presents details of a survey that was conducted at a loading dock within a tower in Melbourne. A 
description of the tower and the unloading/loading facilities are provided. Details of the surveys undertaken as well 
as analysis of the results are presented. Issues arising from the surveys are also outlined. Finally, a description of 
some initiatives that have good potential to address current challenges are presented. 
2. Case study – An Office Tower in Melbourne 
To gain information about the current operations unloading/loading facilities in towers several the administrators 
of several high-rise buildings in the central area of Melbourne were approached to provide details regarding their 
delivery patterns. A high proportion of these were not willing to make available any data or allow surveys to be 
undertaken. However, a prestigious office tower provided data and allowed a number of surveys of deliveries to be 
conducted.  
Built in 1991 this building has 57 stories with 83,000m2 of space that is leased to 52 businesses, including several 
banks and financial services companies. It also has 10 retail stores and 4 restaurants. The loading/unloading facility 
area consists of 8 vehicle bays, consisting of 7 bays for vans and small trucks and 1 bay for a medium size truck. It 
occupies the ground level and shares access with the car park (414 spaces) and bike parking (for 242 bikes) areas. 
The vehicle entrance is via one-way street adjacent to the rear pedestrian entrance to the building. Two exclusive 
freight elevators are available as well as forklift for moving pallets. The facility is open for public admission from 
6am to 7pm, Monday to Friday, excluding public holidays. Limited on-street parking exists in the street that accesses 
the loading/unloading facility. A small office for staff and toilets are also located in the facility. 
Two staff employed by the building’s owner operate the facility. They have a number of roles including: 
(i) coordinating access to the vehicle bays and lifts,  
(ii) operating the forklift, 
(iii) directing and guiding traffic, 
(iv) facilitating bookings for larger trucks, and  
(v) providing access for contractor services of tenants. 
General Operations 
Vehicles currently arrive at the facility when it is open without a booking, however, a booking system is used for 
larger trucks with a 2 hour time windows in the morning. There are around 150 deliveries are made each day of 
which about half of these are by couriers. A container for storing debris disposed of every 2 weeks. The busiest 
periods are between 8-11am and 4 to 6pm. Small and medium size deliveries are undertaken by drivers using their 
own trolleys to take the goods from the vans to the elevators and then onto the tenants. Post deliveries and pick-ups 
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usually occur after 4pm and garbage is collected twice a day. Due to the frequent renovations within the building 
there is a constant demand (10-20 vehicles per day) for service contractors. 
Common products and services are: 
(i) Food and drink items (including bread, pastry, fruit, milk and water), 
(ii) Office suppliers (including paper), 
(iii) Recycling items (outgoing), 
(iv) Flowers (especially on Monday mornings), 
(v) Dry cleaning, and 
(vi) Toilet paper, tissues and hygiene products. 
The frequency of deliveries depends on the goods and services as well as the size of tenants ordering them. A 
number of off-hours deliveries and pick-ups are undertaken by accredited carriers. These involve the delivery of 
groceries, bread as well as the pick-up of garbage and debris from renovations. 
Surveys and Analysis  
Data from surveys of the usage of the unloading/loading facility conducted from 6am to 8pm on Monday, 
September 3, 2007 as well as 8:20am to 11:20am on 7th September, 2015 were analysed. Observational based 
methods were used to capture details of the deliveries and pick-ups, including arrival and departure time of vehicles, 
type of vehicle (car, van or truck), name of carrier, type of goods and the level or tenant.  
Since this study was exploratory in nature, orientated towards understanding general operational patterns, the 2007 
survey was seen as valid for analysis and the results from this survey are presented in this paper. The survey 
conducted in 2015 generally confirmed the patterns observed in 2007.  
The name of the carrier was used to categorize vehicles by the type of goods being transported. The main types 
observed were courier (33.8%), food (10.8%), fruit (6.9%) and flowers (6.2%). As well, various types of service 
vehicles (eg. Electrical, Plumbing and Security) were observed (9%). Also, a range of vehicles were observed 
supplying fittings such as carpets and furniture (5%), commercial services, including computers (5%) and printing 
(3%). Courier goods were typically from transport companies. 
Overall, 130 vehicles visited the facility during the survey period, spending an average of 22 minutes. The arrival 
profile of vehicles using the facility throughout the day is presented in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Arrival Profile 
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The durations of vehicles parked in the unloading/loading bays were analysed (Table 1 and Figure 2). It can be 
seen that trucks have on average longer parking times compared with vans and cars.  
 Table 1 Durations of vehicles in unloading/loading bays (minutes) 
  Cars Trucks Vans All 
Number Vehicles 27 12 91 130 
Minimum 4 10 2 2 
Maximum 114 94 155 155 
Mean 13.7 33.5 23.1 22.1 
Median 10 27.5 16 15 
SD 20.5 23.5 21.7 22.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 Arrival Profile 
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Figure 3 Distribution of vehicle parking durations in bays 
 
Relationships 
To aid analysis, several variables were transformed into categories: 
x Durations: Low: < 10 minutes; Medium: ≥ 10 minutes & ≤ 30 minutes; High: > 30 minutes 
x Goods: Courier; Food; Fruit; Other 
Arrival Periods: Early:  before 9am; Morning Business Hours: from 9am & before 12noon; Afternoon Business 
Hours: after 12noon until 5pm; Late after 5pm 
The relationship between duration category and vehicle type was shown to be not independent (at the 1% 
significance level), with trucks being overrepresented in the high duration category and cars being overrepresented 
in the low duration category. 
The relationship between arrival period and type of goods category was shown to be not independent (at the 10% 
significance level), with food goods being overrepresented in arriving in the morning business hours period, fruit 
being overrepresented in arrivals during the early period and couriers in the late period. 
No significant relationship was found between the arrival period and vehicle type as well as the arrival period and 
duration category. There was also no significant relationship identified between goods type and vehicle type as well 
as goods type and duration category. 
Issues Identified 
Several issues were identified when observing the operations of the load dock and from interviews with the 
manager of the facility. The truck bay is often booked but vehicles frequently do not arrive during their nominated 
period. A small number of deliveries are made by trolleys directly from vehicles parked outside the facility to the 
goods elevator. Also, building contractors often use the bays for parking while performing renovations and repairs 
within the building.  
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3. Future Work 
There is a need for improved methods for data collection to better understand the nature of deliveries to towers. 
Advances in video based time lapse photography and image processing provide opportunities for reducing the data 
collection and analysis costs. RFID and bay presence sensors could also be used to provide more accurate and 
detailed data that could assist in improving the management of loading docks. 
Studies examining how the efficiency of loading docks in towers could be increased by having more suitable 
turning geometry as well as increasing the number and speed of elevators should be considered. The benefits of 
providing information relating to the availability of docks near the street entrance to reduce congestion inside 
loading docks should also be estimated. 
It would also be desirable to collect additional data in future surveys of towers. Information on where vehicles 
parked on-street when they were not able to use the unloading spaces in the building would be useful to understand 
the additional costs being incurred by carriers.  
As well, data relating to the quantity of goods being delivered would allow estimates of the total amount of goods 
being attracted to the facility to be determined. Details of the receivers and the shippers as well as details of the 
vehicles route, eg. how many stops at other central city locations would also allow increased understanding of the 
distribution network. 
Booking systems for managing access to loading docks within towers could assist with coordinating deliveries. In 
Australia, the MobileDock system has demonstrated that booking deliveries at activity hubs leads to reduced delays, 
congestion and the number of loading docks (Bestrane, 2016).  
Delivery service plans within towers could reduce the demand in terms of the number of trucks and vans required 
to visit the loading docks (Transport for London, 2016). Off-hour deliveries could also assist with reducing the 
demand for bays during business hours (Holguin Veras, 2015).  
As well, temporary storage areas near or adjacent to loading docks could reduce the frequency of deliveries. 
Parcel lockers near loading docks could reduce the delivery times and increase the turnover of unloading bays. 
Investigations relating to the costs and benefits associated with of creating additional storage facilities and changing 
the number of loading bays should also be considered (Eidhammer and Andersen, 2014). 
Recently a number of large scale sites with towers in Tokyo such as the Tokyo Sky Tree Town in Soramachi 
(230,000 m2 floor area) and the Tokyo Midtown area (563,800 m2 floor area) have been developed in conjunction 
with integrated logistics systems that efficiently manage loading and unloading bays to improve customer service, 
reduce CO2 emissions and improve safety and security of goods deliveries (Taniguchi, 2014; Taniguchi and 
Qureshi, 2014).  
A joint delivery system operating from 3 urban consolidation centres is used to transport goods to the Soramachi 
area. In Tokyo Midtown area, a dedicated facility with 54 berths and 26 freight elevators was developed in the 
basement where goods are received sorted/consolidated and delivered to the final customers. Carriers pay a small 
charge, 50-100 yen per parcel. 
4. Conclusions 
Towers are major activity hubs in cities that generate a large number of freight trips. This study provides an 
initial investigation into understanding the delivery patterns to towers. 
The management of deliveries and unloading/loading docks in towers is important for improving the efficiency 
and sustainability of freight. New technologies provide opportunities for monitoring facilities and increasing 
understanding of delivery issues to towers as well as being able to integrate and coordinate stakeholders. A number 
of initiatives such as joint delivery systems and booking systems have good potential for improving the performance 
of unloading/loading docks in towers. 
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